where X is the inhibitor concentration and X K is the inhibitor dissociation constant. Introducing these expressions into equation 1 (main text) we obtain the the following for the system: The steady-state expressions for the system variables, APP, C99 and C83, are deduced by equating the above system to zero. Here, it is shown the expression for C99 concentration:
We obtain the production rate of Aβ in the steady-state intoducing the expression S1.2 into We analyzed the Aβ rise assuming all secretases following linear kinetics. Here, we show that the system, described by Eq. 1, doesn't display Aβ rebound when all the enzymes follow MichaelisMenten kinetics with respect to their substrates but α-secretase shows non-saturation kinetics with respect to 99 C .
In this case, the mass equations are the following: 
From equation S1.5a, it is easily observed that the APP steady state concentration value remains constant irrespectively of X concentration value. To simplify, we use the following notation: Subtituting these expressions in S1.5, the reduced system of equations is the following: 
Considering steady-state conditions for equations S1.6, we deduced that Aβ rise conditions should be at the expense of a decrease in the C99 concentration (assuming that α and 0 r v remain constant). So, a necessary condition for Aβ rise is that
The solution of the system S1.6 in the steady-state has two potential solutions, ( ) 
83 , 99 C C is the only potential solution. The Aβ condition is the following:
It can be show that this expression is always positive since 
It can be showned that the expression is always positive. In conclusion, the system with the kinetic properties that we have assumed in this section does not display Aβ rebound.
Supplemental Section 2

Conditions to display an increase in Aβ production
In this section, we derive an analytical expression that it is used in Figure 2 . Now, it is assumed that only α-secretase can only be saturated by the intermediate C99. The expression for the rate equations for the steps catalyzed by alpha-secretase are the following: 
As it was assumed in section 1, we consider that the GSI follows an uncompetitive behaviour and it is introduced in the rates 
By solving S2.2 we obtained an analytical expression for the concentration of C99 in the steady-state: , describe the effect that the change in the rate (vi) of the process has on the steady-state flux (J), being independent of the particular effector that is canged (see 3 and reference therein). These values were calculated using the kinetic parameters in Supplemental Table S1 .
